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I. Real Party in Interest 

The real party in interest in this matter is The Boeing Company in Chicago, 

Illinois (hereinafter "Boeing"). 

IL Related Appeals and Interferences 

There are no other known appeals or interferences, which will directly affect 

or be directly affected by or have bearing on the Board's decision in the pending 
appeal. 

III. Status of the Claims 

Claims 1-2, 4, and 6-19 stand rejected in the Final Office Action. A copy of the 

claims on appeal is attached as an Appendix, 

IV. Status of Amendments Filed after Final 

There have been no amendments filed subsequent to the final rejection. 

V. Summary of the Invention 

The present invention is directed to a traveling wave tube circuit assembly 32 

that includes a traveling wave tube 44. A predistortion network 42 is radio 
frequency (RF) coupled to the traveling wave tube 44. The predistortion network 42 
is disposed in a high temperature zone 50. The predistortion network 42 is also 
coupled to an amplifier 36 via a connecting cable 40. Claims 1-19 encompass several 
points of novel tv. Independent claims 1, 12, and 19 encompass a key point of 
novelty, and since claims 2, 4, 6-11, 13-18 depend from claims 1 and 12, respectively, 
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they also contain at least the same key point of novelty, see specification pages 4-5 
and Figure 2. 

Independent claims 1, 12, and 19 are similar and therefore will be discussed 
together. Claims 1 and 12 are directed towards the traveling wave tube circuit 
assembly 32 whereas claim 19 is directed towards a satellite 30 having similar 
limitations as that of claims 1 and 12. The limitations of claim 1 are stated above. 
The limitations of claims 12 and 19 differ from that of claim 1 in that the traveling 
wave tube 44 is further coupled in series with the predistortion network 42, the 
amplifier 36 is within a low temperature zone 48, and the connecting cable 40 is a RF 
connecting cable and couples the low temperature zone 48 to the high temperature 
zone 50. 

Applicant has admitted in the background art section of the present 
application that prior art has included a low temperature zone 22 having a 
predistortion network 14 and an amplifier 16. A traveling wave tube 18 within a 
high temperature zone 24 is coupled to the predistortion circuit 14 and the amplifier 
16 via a RF connecting cable 20, see specification pages 1-2 and prior art Figure 1. 
What is not known or suggested, is the several novel aspects of the present 
invention. All of the novel aspects of the present invention are not taught or 
suggested bv the prior art separately or in combination. The novel aspects are 
described in detail below. 
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What is not known or suggested is the key novel aspect of the present 
invention in having a predistortion network disposed within a high temperature 
zone rather than within a low temperature zone of a traveling wave tube circuit, as 
claimed by independent claims 1, 12, and 19. The predistortion network 42, of the 
present invention, is located at an output side of the connecting cable 40 as opposed 
to an input side of the connecting cable 40. In so doing, the present invention 
eliminates the effect of the connecting cable 40 on design of the traveling wave tube 
circuit 32. Length of the connecting cable 40 can be altered to accommodate various 
designs without altering alignment thereof and causing a need for the circuit 32 to be 
realigned. Additionally, by having the predistortion network 42 in the high 
temperature zone 50, the present invention increases operating reliability of the 
circuit 32 due to a reduced desired operating range of any field effect transistors that 
exist in the network 42. 

Furthermore, the prior art does not teach or suggest the predistortion network 
42 having a first limiter 52, a first attenuator 54, a phase shifter 56, and a second 
attenuator 58, all of which located within the high temperature zone 50, see 
specification pages 5-6 and Figure 3. The first limiter 52 has power levels suitable for 
inputs to the traveling wave tube 44, thus eliminating need for an amplifier between 
the predistortion network 42 and the traveling wave tube 44. 
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Additionally, the prior art does not teach or suggest the predistortion network 
42 having a third attenuator 66 and a second limiter 68 coupled in series with each 
other and in parallel with the first limiter 52, the first attenuator 54, and the phase 
shifter 56, see specification page 7 and Figure 9. The third attenuator 66 and the 
second limiter 68 serve to protect the traveling wave tube 44 from excessive levels of 
input power. The third attenuator 66 and the second limiter 68 are also located 
within the high temperature zone 50. 

Moreover, the prior art does not teach or suggest the predistortion network 42 
having the multiple attenuators 54, 58, and 66 located within the high temperature 
zone 50 and having the capability of being adjusted to allow the predistortion 
network 42 to be used with a family of different traveling wave tubes with varying 
input powers. 

Claim 2 further limits claim 1 by reciting that the amplifier 36 is disposed in 
the low temperature zone 48. 

Claim 4 further limits claim 1 by reciting that the predistortion network 42 
includes the limiter 52. 

Claims 6 and 13 further limit claims 1 and 12 by reciting that the predistortion 
network 42 includes the first limiter 52, the first attenuator 54 coupled in series with 
the first limiter 52, and a phase shifter 56 coupled in series with the first attenuator 
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Claims 7 and 14 further limit claims 6 and 13 by reciting that the predistortion 
network 42 includes a second attenuator 58 coupled in series with the phase shifter 



Claims 8 and 15 further limit claims 6 and 13 by reciting that the predistortion 
network 42 includes a transmission line 60 coupled parallel to the limiter 52, the first 
attenuator 54, and the phase shifter 56. 

Claims 9 and 16 further limit claims 8 and 15 by reciting that the transmission 
line 60 has a third attenuator 66. 

Claims 10 and 17 further limit claims 9 and 16 by reciting that the 
predistortion network 42 includes a second limiter 68 coupled in series with the third 
attenuator 66. 

Claims 11 and 18 further limit claims 1 and 12 by reciting the inclusion of a 
second amplifier 38 coupled in series with the first amplifier 36. 

VI. Issues 

The following issues are presented in this appeal, each of which correspond 
directly to the Examiner's final grounds for rejection in the Advisory Action and in 
the final Office Action: 

Whether claims 1-2, 4, 6, 8-13, and 15-19 are patentable under 35 U.S.C § 
103(a) as being unpatentable over applicants' admitted PRIOR ART (Figure 1) in 
view of Vaughn et al. (5,703,531). 



56. 



• 



USSN 09 /61 5,019 7 PD-990235 (BOE 0222 ROA) 

VII. Grouping of Claims 

The rejected claims have been grouped together by the Examiner in the 

rejection. The Applicant states, however, that each of the rejected claims stand on its 
recitation and is separately patentable for the reasons set forth in detail below. 



own 



VIII. Argument 

THE REJECTION OF CLAIMS 1-2, 4, 6, 8-13, AND 15-19 UNDER 35 U.S.C. § 
103(a) 

Claims 1, 12, and 19 stand fully rejected under 35 U.S.C. § 103(a) as being 
unpatentable over applicants' admitted prior art in view of Vaughn. Generally, 
claims I, 12, and 19 are similar in basic scope so the following argument applies 
equally to the stated claims. 

The Applicant's prior art is directed towards a device including an RF 
amplifier 12 coupled in series with a predistortion network 14. The predistortion 
network 14 is coupled to a second RF amplifier 16, which is coupled to a traveling 
wave tube amplifier 18 by an RF connecting cable 20. The RF amplifiers 12 and 16 
and the predistortion network 14 are located in a low temperature zone 22. The 
traveling wave tube 18 is positioned in a high temperature zone 24. 

The Vaughn reference is directed to a predistortion linearizer 20 that includes 
a dielectric plate substrate 46. A divider 22 and a signal combiner 38 reside on the 
plate substrate 46. A first slotlinc 24 and a second slotline 26 represent divider 
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output and signal combiner input legs. The first slotline 24 is linear and having a 
first limiter 28, a first attenuator 30, and a phase adjuster 32. The second slotline 26 
is nonlinear and has a second limiter 34 and a second attenuator 36. The limiters 28 
and 34, the attenuators 30 and 36, and the phase shifter 32 adjust relative amplitude 
and phase between the lines 24 and 26. The predistortion lmearizer 20 separates 
linear and non-linear portions of an input signal with 0° offset between portions and 
then combines the linear and non-linear portions having a 180° offset therebetween. 
Appropriate predistortion is created for a downstream amplifier, as shown in the 
Applicant's prior art with amplifier 16, or other device. 

Vaughn is directed to counteracting and canceling effects of nonlinear 
amplification, as stated in col. 1, lines 24-29 and lines 58-61. Vaughn predistorts a 
microwave signal before amplification and transmission thereof. Predistortion of the 
microwave signal before amplification thereof results in a desired linear 
transmission signal. Thus, Vaughn's intended use is similar to the predistortion 
network 14 of the Applicant's prior art. 

Neither the Applicant's prior art or the Vaughn reference teach or suggest use 
of a predistortion network within a high temperature zone of a traveling wave tube 
circuit. Thus, neither reference provide a traveling wave tube circuit that provides 
for circuit design changes without need for realignment with a specific cable length. 
The present invention by having the predistortion network 42 within the high 
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temperature zone 50 eliminates the effect of design changes to the connecting cable 
40. 

To establish a prima facie case of obviousness, three basic criteria must be met. 
First, there must be some suggestion or motivation to modify or combine reference 
teachings. Second; there must be a reasonable expectation of success. Finally, the 
prior art references when combined must teach or suggest all of the claimed 
limitations, as stated in MPEP 706.02(j). As for the first element no such suggestion 
or motivation is provided by the Examiner or is stated in the Applicant's prior art or 
in the Vaughn reference, thus the second element is not even considered. In respect 
to the third and final element and as is stated below, the Applicant's prior art and 
the Vaughn reference in combination do not teach or suggest all of the claimed 
limitations of the present invention. 

The Examiner relies on the Vaughn reference for the limitation of a 
predistortion network within a high temperature zone of a traveling wave tube 
circuit and in doing so states that since Vaughn discloses Schottky limiter diodes and 
PIN diodes that are capable of operating in higher temperatures it would have been 
obvious to modify and operate the predistortion network of the Applicant's prior art 
in a high temperature zone. 
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Nowhere in the Vaughn reference is operation within various temperatures 
discussed. Although, the Schottky limiter diodes and PIN diodes of Vaughn may 
have been used for various durability, reliability, or performance reasons, it is not 
clear from the Vaughn reference why suggested use of these components is 
preferred. Thus, to assume that purely since Vaughn utilizes Schottky limiter diodes 
or PIN diodes that the advantages associated with utilizing these diodes in the 
modification of a predistortion network as well as the advantages of modifying a 
traveling wave tube circuit, as described by the present invention, are known, 
Applicant respectfully believes that this is improper hindsight reasoning. Although, 
a component within a reference device is capable of operating within a desired 
temperature range, that does not render obvious the modification of a network 
separate and different from the stated device using a similar component as that 
contained within the stated device and modifying a circuit, which includes the 
modified network and the stated device. In other words, although the Vaughn 
reference includes a component that is capable of operating at a high temperature, 
there is no suggestion in either the Applicant's prior art or in Vaughn to modify the 
predistortion network 14 of Applicant's prior art to include that component and to 
modify the location and arrangement of devices within Applicant's prior art to 
arrive at the present invention. 
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The Examiner states that any judgment on obviousness is in a sense 
necessarily a reconstruction based upon hindsight reasoning. But so long as it takes 
into account only knowledge which was within the level of ordinary skill at the time 
the claimed invention was made, and does not include knowledge gleaned only 
from the applicant's disclosure, such a reconstruction is proper. Zone temperature is 
not discussed anywhere in Vaughn, thus actually operating and being located in a 
high temperature zone and the advantages accompanied therein are also not 
suggested or taught. Modification to the predistortion network 14 and to the 
location and arrangement of devices of the Applicant's prior art, as described by the 
present invention, is not knowledge, which was within the level of ordinary skill at 
the time the claimed invention was made. 

The Examiner in the final Office Action uses the Vaughn reference to show 
why it is preferable to utilize a predistortion network in a high temperature zone 
and in the non-final Office Action, of June 6, 2002, the Examiner states such a 
modification would impart the advantageous benefit of improved linearity, broad 
band performance, light weight, compact, and suitable for a range of application, 
thereby suggesting the obviousness of such a modification. Although, the Vaughn 
reference may provide these stated advantages, the Vaughn reference does not state 
or suggest that modification of a predistortion network and associated location and 
arrangement of traveling wave tube devices would provide these stated advantages, 
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nor does the Vaughn reference or a combination with the Applicant's prior art 
provide the advantages of the present invention, which are different from that of the 
stated advantages of Vaughn. Namely, Applicant's prior art and the Vaughn 
reference to not provide alone or in combination a circuit having the advantage of 
being able to alter design and length of a connecting cable between a low 
temperature zone and a high temperature zone without a need for realignment 
therein, let alone other above-stated advantages of the present invention. 

Prior art references, as stated in MPEP 2143.01, must suggest the desirability 
of the claimed invention. The Examiner relies on Vaughn to show such desirability, 
where no such desirability exists. Also, continuing from above in MPEP 2143.01, the 
mere fact that the claimed invention is within the capabilities of one of ordinary skill 
in the art is not sufficient by itself to establish prima facie obviousness. Even when 
the references relied upon teach that all aspects of the claimed invention were 
individually known in the art, this is not sufficient to establish a prima facie case of 
obviousness without some objective reasoning to combine the teachings of the 
references, Ex parte Levengood, 28 USPQ2d 1300 (Bd. Pat. App. & Inter. 1993). 
Although, the circuit of Applicant's prior art and use of PIN diodes within a 
predistortion linearizer were known at the time of the present invention, the 
references do not teach all aspects of the present invention and there is no suggestion 
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or stated desire to combine these references in some manner and through some 
modifications to arrive at the present invention. 

Therefore, claims 1, 12, and 19 are believed to be allowable since the 
Applicant's prior art and the Vaughn reference, alone or in combination, do not 
teach or suggest each and every element or a combination thereof within each of 
these claims. This is especially true, since the Applicant's prior art and the Vaughn 
reference do not teach or suggest the use of a predistortion network in a high 
temperature zone as well as the corresponding modifications to the predistortion 
network and to a traveling wave tube circuit as described by the present invention. 

Claim 2 is believed to be independently patentable and allowable for the 
reasons set forth above since it depends from claim 1 and recites the further 
limitation of the amplifier being disposed in a low temperature zone. Neither of the 
references teach this combination. 

Claim 4 is believed to be independently patentable and allowable for the 
reasons set forth above since it depends from claim 1 and recites the further 
limitation that the predistortion network includes a limiter. Neither of the references 
teach this combination. 

Claims 6 and 13 are believed to be independently patentable and allowable 
for the reasons set forth above since they depend from claims 1 and 12, respectively, 
and recite the further limitation that the predistortion network includes a first 
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limiter, a first attenuator coupled in series with the first limited and a phase shifter 
coupled in series with the first attenuator. 

Claims 8 and 15 are believed to be independently patentable and allowable 
for the reasons set forth above since they depend from claims 6 and 13, respectively, 
and recite the further limitation that the predistortion network includes a 
transmission line coupled parallel to the limiter, the first attenuator, and the phase 
shifter. 

Claims 9 and 16 are believed to be independently patentable and allowable 
for the reasons set forth above since they depend from claims 8 and 15, respectively, 
and recite the further limitation that the transmission line has a third attenuator. 

Claims 10 and 17 are believed to be independently patentable and allowable 
for the reasons set forth above since they depend from claims 9 and 16, respectively, 
and recite the further limitation that the predistortion network includes a second 
limiter coupled in series with the third attenuator. 

Claims 11 and 18 are believed to be independently patentable and allowable 
for the reasons set forth above since they depend from claims 1 and 12, respectively, 
and recite the further limitation the inclusion of a second amplifier coupled in series 
with the first amplifier. 
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IX. The Allowability of Claims 7 and 14 

Claims 7 and 14 although are agreed to be allowable if rewritten in 
independent form to include all of the limitations of the base claim and any 
intervening claims, rewriting of claims 7 and 14 is believed not to be necessary since 
they depend from believed to be allowable claims 6 and 13, respectively, and recite 
the further limitation that the predistortion network includes a second attenuator 
coupled in series with the phase shifter. 

X. Appendix 

A copy of each of the claims involved in this Appeal, namely, claims 1, 2, 4, 
and 6-19, are attached hereto as Appendix A. 

XI. Conclusion 

For the foregoing reasons, Applicant respectfully requests that the Board 
direct the Examiner in charge of this examination to withdraw the rejections. 



Dated: February 13,2003 

ART/ & ARTZ, P C 

2.sVrs Tok'^raph Ruad, StnU' 2Sti 

Southheld, MI 48034 

(248) 223-9500 



Respectfully submitted 




Registration No. 50,579 
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APPENDIX A 

1. A traveling wave tube circuit assembly comprising a traveling 

wave tube: 

a predistortion network RF coupled to the traveling wave tube, said 
predistortion network disposed in a high temperature zone; 
an amplifier; 

a connecting cable coupling the amplifier to the predistortion network. 

2. An assembly as recited in claim 1, wherein said amplifier is 
disposed in a low temperature zone. 

4. An assembly as recited in claim \, wherein said predistortion 
network comprises a limiter. 

6. An assembly as recited in claim \, wherein said predistortion 
network comprises: 

a first limiter; 

a first attenuator coupled in series with said first limiter; and 
a phase shifter coupled in series with said first attenuator. 

7. An assembly as recited in claim 6, wherein said predistortion 
network further comprises a second attenuator coupled in said series with said 
phase shifter. 

8. An assembly as recited in claim 6, wherein said predistortion 
network further comprises a transmission line coupled parallel to said limiter, said 
first attenuator and said phase shifter. 
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9. An assembly as recited in claim 8, wherein said transmission 
line has a third attenuator. 

10. An assembly as recited in claim 9, wherein said predistortion 
network further comprises a second limiter coupled in series with said third 
attenuator. 

11. An assembly as recited in claim 1, further comprising a second 
amplifier coupled in series with said first amplifier. 

12. A traveling wave tube circuit assembly comprising: 

a high temperature zone having a predistortion network; and 
a traveling wave tube coupled in series with the predistortion network; 
a low temperature zone having an RF amplifier; and 
an RF connecting cable coupling said low temperature zone and said 
high temperature zone. 

13. An assembly as recited in claim 12, wherein said predistortion 

network comprises: 

a first limiter; 

a first attenuator coupled in series with said first limiter; and 
a phase shifter coupled in series with said first attenuator. 

14. An assembly as recited in claim 12, wherein said predistortion 
network further comprises a second attenuator coupled in said series with said 
phase shifter. 



• 
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15. An assembly as recited in claim 12, wherein said predistortion 
network further comprises a transmission line coupled parallel to said limiter, said 
first attenuator and said phase shifter. 

16. An assembly as recited in claim 12, wherein said transmission 
line has a third attenuator. 

17. An assembly as recited in claim 12, wherein said predistortion 
network further comprises a second limiter coupled in series with said third 
attenuator. 

18. An assembly as recited in claim 12 further comprising a second 
RF amplifier coupled in series with said first RF amplifier. 

19. A satellite comprising: 

a high temperature zone having a predistortion network; and 

a traveling wave tube coupled in series with the predistortion network; 

a low temperature zone having an RF amplifier; and 

an RF connecting cable coupling said low temperature zone and said 

high temperature zone. 



